




































































































































































































































































































QC(i),QS(i) - Age specific Type 2 catchabilities for commercial and sport 

fisheries, respectively. 

RC 

RS 

SO-S2 

SA 

SE 

SI(i) 

SL 

TO 

TI 

- Reporting rate on commercial tags. 

- Reporting on sport tags. 

- Parameters for curves relating sport exploitation rates to fish 

length (inches). 

- Minimum age of vulnerability to sport fishery 

- Sport fishing effort flag (0 = constant effort after 1984, 

1 =linearly increasing). 

- Proportional multiplier for sport exploitation rate after 

conunercial fishing is stopped. 

- Minimum size limit (inches). 

- Time-0 parameter for von Bertalanffy growth curve. 

- Time step number in the simulation. 

TK(i),TL(i) - Mean length at age i times number caught and also times number 

creeled at age i, respectively. Used as intermediate step for 

computing weighted mean length in the catch and creel. 

TV 

UC(i) 

US(i) 

V(j) 

W(i) 

W5(i) 

WC 

WK 

WT 

Xl 

- Standard deviation expressed as percentage of the mean 

coefficient of variation of daily air temperatures, 

May 15-June 15, 1951-1978 at International Falls, MN. 

- Annual commercial exploitation rate for age i. 

- Annual sport exploitation rate for age i. 

Array which stores certain plotting variable numbers j for 

dumping to a text file on disk. 

- Average weight (pounds) for a fish of age i. 

- Weight (pounds) creeled for age i. 

- Weight (pounds) creeled. 

- Total yield (pounds) to both fisheries. 

- Average weight (pounds) of a fish in the commercial gill net 

catch. 

- Choice (Xl = O, 1, 2, 3, 4) for type of size regulation: 

0 = no size restriction 

1 = maximum size limit ( --BL) 

2 = minimum size limit (SL-- ) 

3 = protected slot limit ( --SL, BL-- ) 

4 = catch window limit (SL-- ' --BL). 
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X2 

YI 

. YE 

YR 

z 
Z(j) 

ZR 

ZS 

- Choice (X2 = O, 1, 2, 3, 4) for type of reproduction function: 

0 constant recruitment 

1 egg deposition and mortality schedule 

2 Ricker stock-size/recruitment function 

3 Random number of fry produced according to variation in 

temperature between May 15 and June 15 

4 Combination of 2 and 3, where Ricker function is used at 

low and high levels of female spawner abundance. 

- Number of female spawners. 

- Number of yearlings stocked • 

- Year that simulation begins. 

- Total instantaneous mortality rate for ages 3-10. 

- Plotting variable number j. 

- Random number from standard normal distribution. 

- Starting time-step in simulation. 
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Line Numbers where Variables and Parameters Appear in the Simulation Program 

The model user can change parameter values at the first line number referenced 

A: 140 510 
10140 lOlSO 10160 lOlBO 10200 
10240 10260 10280 10360 103BO 
10420 10440 10460 10480 10560 
10600 10610 10620 10630 1063S 
10640 106BO 10700 10720 10740 
10760 10770 11060 

Al 390 1210 1410 2220 
A2: 3BO 1410 
A3: 3BO 1410 
AS: 3SO 390 1410 
A6: 120 430 1120 1210 1320 2040 2240 
A7: 260 1210 
AB: 260 1210 
A9: 190 2040 
AB: 2BO 470 
AD: 260 1210 
AV(: 40 21SO 2160 2180 
AW: 280 460 
BB: 2BO 470 
BL: 100 1510 1710 lBlO 
BW: 280 460 
co: 290 490 
CI: 290 490 
C2: 290 490 
C3: 320 330 2070 
C4: 320 330 2070 
CS(: 40 2180 2190 2290 
CE: 110 640 
CR(: 40 330 lSlO 1610 1710 1810 2070 

2140 2180 
CS: 2190 2200 2280 2300 2310 
CV: 2SO 1310 
D$: 13000 13020 13060 
DN: 13000 13030 13040 
DP: 3 
EA: 410 SlO 
EC: 410 510 
ED: 1110 1120 
EG: 370 1110 
ES: 340 1120 
FC(: 40 2110 2130 2140 2160 
FF: 9010 9020 
FS(: 40 2120 2130 2140 2160 2180 
H(: 40 210 2140 
Kl: S60 570 S80 590 1000 
K2: S60 570 5BO 590 1000 
KE(: 40 1000 lSlO 1610 1710 lBlO 
KI: 270 450 
L(: 40 450 460 470 490 500 2290 
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LS (: 40 2160 2170 
L7 (: 40 2160 2170 2180 2290 
LC: 2170 2200 2310 
LI: 270 .450 
LS: 2170 2270 2300 2310 
M(: 40 180 2100 2140 
MA: 9010 9030 9040 
ME: 230 690 
MH: 2300 2310 
MK: 2300 2310 
NO(: 40 2060 2100 2140 2150 2250 2260 

2310 
Nl (: 40 430 440 1110 2040 2050 2060 

2100 2140 2150 2210 2220 
NE: 220 710 
NT: 5 30 640 690 2000 10820 10920 

10980 11320 11380 13030 13050 
NV: 20 40 9000 9040 10000 13000 
P: 430 440 
PF: 360 390 1110 1410 2220 
QC (: 40 510 2110 
QS (: 40 510 520 2120 
RC: 130 490 

RE$: 1120 1210 1320 2240 2350 
RS: 130 500 
SO: 300 500 
Sl: 300 500 
S2 300 500 
SA: 20 330 450 490 510 1510 1610 

1710 1810 2100 2110 2120 2130 
2140 2160 2170 2180 2190 2290 
2300 

SE: 110 690 700 
SI (: 40 2130 
SL: 100 1610 1710 1810 
TO: 270 450 
TI: 1310 1320 2000 2070 2110 2120 

2130 2170 2200 2250 2260 2270 
2280 2310 2330 2340 2350 9000 
9040 10020 10040 10090 

TK(: 40 2290 2300 
TL(: 40 2290 2300 
TT: 30 40 
TV: 250 1310 
UC(: 40 490 510 
us (: 40 500 510 
V(: 40 13040 13050 
W: 3 
W(: 40 460 470 1110 2180 
W5 (: 40 2180 2190 
WC: 2190 2200 2310 
WT: 240 660 2200 2310 
Xl: 100 2070 
X2: 100 2230 
XT: 10540 11160 
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YE: 200 2050 
YR: 20 2010 2020 9020 
Z: 140 510 
Z(: 40 610 630 640 660 670 680 690 

700 710 720 730 1310 1320 2110 
2120 2170 2200 2250 2260 2270 
2280 2310 2330 2340 2350 9000 
9040 10020 10040 10860 10940 
11020 11260 11340 11400 13050 

Zl: 10820 10940 11020 11060 11140 
11160 11260 11340 11400 

Z2: 10820 10840 10860 10940 11020 
11060 11200 11220 11260 11340 
11400 

Z3: 10480 10520 10540 
Z4: 10520 10840 11220 
Z5: 10320 10540 11160 
Z6: 10320 10500 10520 10840 11220 
Z7: 11260 11320 11380 
ZS: 10860 10920 10940 10980 11000 

11020 11320 11340 11380 11400 
ZC: 10620 10790 11250 
ZM(: 40 10020 10800 10820 10840 11140 

11160 11200 11220 13040 
ZP: 10640 10660 10900 11300 
ZR: 1210 1310 12000 
ZS: 20 2000 9000 10820 10860 10920 

11000 11260 13030 13050 

147 



BASIC Program Listing, called 'WALLEYE', for the Simulation Model 
of the Walleye Population and Fishery of Lake of the Woods 

1 IF PEEK (104) < > 64 THEN POKE 104,64 
* : POKE 103,1 
* POKE 16384,0 
* PRINT CHR$ (4);"RUN WALLEYE" 
* : REM PROTECT GRAPHICS MEMORY AREA 

2 CLEAR 
TEXT 
HOME 
PRINT "WALLEYE MODEL FOR LAKE OF THE WOODS" 
PRINT 
PRINT " RICHARD FRIE,","SEPTEMBER 1985" 
VTAB 5 

3 DP = 100 
: DEF FN RD(W) = INT (W * DP + .5) / DP 
: REM ROUNDING FUNCTION 

5 PRINT 
INPUT "SIMULATE HOW MANY YEARS? ( > 15) ";NT 
NT = INT (NT) 
IF NT < 0 OR NT > 80 THEN 5 

10 PRINT 
PRINT "SETTING INITIAL VALUES, WAIT" 

20 ZS - 1 
FI = 16 
NV = 27 
YR -1970 
SA = 3 
REM AGE RANGE, START YEAR, NUMBER OF PLOTTING VARS 

30 TT = NT 
: IF NT < 15 THEN TT = 15 

40 DIM H(FI),M(FI),Nl(FI),TL(FI),CR(FI),NO(FI),AV(FI);Z(NV,TT),ZM 
(NV),L(FI),UC(FI),US(FI),QC(FI),QS(FI),L7(FI),L5(FI),C5(FI 
),W(FI),KEY(FI,28),SI(FI),W5(FI),FC(FI),FS(FI),TK(FI),V(NV 
) 

100 Xl 0 
BL 18 
SL 13 
X2 0 
REM SIZE LIMITS AND RECRUITMENT 

110 CE = 0 
: SE = 1 
: REM COMMERCIAL AND SPORT EFFORT FLAGS 
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120 A6 = 200E6 
: REM NUMBER OF FRY 

130 RC = • 9 
: RS = .5 
: REM COMMERCIAL AND SPORT TAG REPORTING 

140 z = .76 
: A = .53 
: REM INST AND ANNUAL TOTAL MORTALITY 

180 M(O) = 3 
M(l) = 1.4 
M(2) = .92 
FOR I = 3 TO FI 

M(I) = .22 
NEXT 
REM INST NATURAL MORT (AGE 0 A = 95%, AGE 1 A = 75%, AGE 2 A = 60%, 

AGES 3-16 V = M*A/Z = 15.4% 

190 A9 = 0 
: REM NUMBER OF FRY STOCKED 

200 YE = 0 
: REM NUMBER OF FINGERLING$ STOCKED 

210 H(3) = .29 
H(4) = .29 
FOR I = 5 TO FI 

H(I) = .1 
NEXT 
REM INST HOOKING MORTALITY (AGES 3 AND 4 = 25%, AGES 5-12 = 10%) 

220 NE = 0 
: REM SEASON CLOSURES 

230 ME = 3E6 
: REM MAXIMUM ANGLER HOURS AFTER 1984 

240 WT = 2 
: REM AVERAGE WT OF FISH IN COMMERCIAL CATCH 

250 CV = 13.6 
: TV = .23 
: REM AVG COEF OF VAR OF AIR TEMP WITH STAND DEV 

260 A7 = 45.3 
AS = - .105 
AD = .6 
REM RICKER RECRUITMENT CURVE PARMS 
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270 LI = 29.6 
KI = .132 
TO = - .412 
REM VON B GROWTH PARMS 

280 AW = 2.131E - 4 
BW = 3.15 
AB = 3.152E - 4 
BB = 3.055 
REM WT-LENGTH RELATION PARMS 

290 co = - .54334 
Cl = .064157 
CZ = - .0016168 
REM PARMS FOR QUADRATIC CURVES RELATING LENGTH TO COMMERCIAL 

EXPLOIT. RATES 

300 so = - .02539 
Sl = .020658 
S2 = - .0006926 
REM PARMS FOR QUADRATIC CURVES RELATING LENGTH TO SPORT EXPLOIT. 

RATES 

310 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
FOR I = 1 to FI 

READ SI(I) 
NEXT 
REM PROPORTIONAL INCREASE IN SPORT CATCHABILITY AFTER COMMERCIAL 

FISHING STOPPED 

320 C3 = .3 
C4 = .5 
REM CHANCE THAT ANGLER WILL RELEASE OR CULL AGE 3 (C3) AND 

AGE 4 (C4) FROM STRINGER 

330 FOR I = SA TO FI 
CR(I) = 1 

NEXT 
CR(3) = CR(3) * C3 
CR(4) = CR(4) * C4 
REM PROB OF CREELING ONCE CAUGHT 

340 ES = 5.544E - 3 
: REM ANNUAL SURVIVAL RATE FROM EGG TO HATCHING 

350 AS = 1E6 
: REM ABUNDANCE OF SPAWNERS 

360 PF= .75 
: REM PROPORTION OF SPAWNERS WHICH ARE FEMALE 
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370 EGGS = 23000 
: REM NUMBER OF EGGS PRODUCED PER POUND OF FEMALE 

380 A2 = .10 
A3 = 2 
REM LOWER AND UPPER BOUNDS FOR PERCENT OF FEMALE SPAWNERS TO BEGIN 

RICKER RECRUITMENT 

390 Al = AS * PF 
: REM INITIAL ABUNDANCE OF SPAWNING FEMALES 

410 EC = 4173 
: EA = 807620 
: REM COMMERCIAL EFFORT (10005 FT NET) AND ANGLER HOURS FOR 1982 

420 DATA . 05,. 25, . 4,. 5,. 5, . 5,. 5,. 5,. 5,. 5,. 5,. 5,. 5, 1, 1, 1 
: REM ANNUAL SURVIVAL RATES FOR AGES 0-16 

430 READ P 
: Nl (1) = P * A6 

440 FOR I = 2 TO FI 
READ P 
Nl(I) = P * Nl(I - 1) 

NEXT I 
REM NUMBERS BY AGE AT START USING SURVIVAL RATES FROM 420 

450 FOR I = SA TO FI 
L(I) =LI * (1 - EXP ( - KI * (I - TO))) 

REM USE VON B FUNCTION TO FIND MEAN LENGTH AT AGE 

460 IF I < = 8 THEN W(I) = AW * (L(I) © BW 
* : REM CONVERT AVG LENGTH TO AVG WT 

4 7 0 IF I > = 9 THEN W (I) = AB * (L (I) © BB) 

480 NEXT 

490 

* 

FOR I = SA TO 12 ~ 

UC(I) = co I RC + (Cl I RC) * L(I) + (CZ I RC) * (L(I) (£/ 2) 
IF UC(I) < 0 THEN UC(I) = 0 
REM AGE SPECIFIC ANNUAL COMMERCIAL EXPLOITATION RATES 

500 US(I) =so I RS+ (Sl I RS) * L(I) + (S2 I RS)* (L(I)lf/2) 
: NEXT 
: REM AGE SPECIFIC ANNUAL SPORT EXPLOITATION RATES 

510 FOR I = SA TO 12 
QC(I) = (UC(I) * Z) I (A * EC) 
QS(I) = (US(I) * Z) I (A * EA) 

NEXT 
REM AGE SPECIFIC TYPE 2 CATCHABILITY 

-------------------•, 

151 



520 FOR I = 13 TO FI 
QS(I) = QS(l2) * .5 

NEXT 
REM CATCHABILITIES OF LUNKERS ARE HALF OF AGE 12 

525 REM BELOW IS AGE-LENGTH KEY DATA 

530 DATA 7.6,54.3,38,7.5,39.6,41.5,11.3,8.4,25.2,41.1,25.2 

540 DATA 7.1,35.7,45.2,11.9,2.2,18.5,40.2,29.3,9.8,1.1,7.7, 

550 

22,31.9,24.2,13.2,2.1,6.3,33.3,31.3,22.9,4.2,3.7,9.3,13,24.1, 
16.7~25.9,7.4,23.1,38.5,23.l,15.4 

DATA 25,25,25,25,15,55,15,15,17,33,17,33,40,20,20,20,100,50,50,100 

560 I = 1 
Kl = 6 
K2 = 8 
GOSUB 1000 
I = 2 
Kl = 8 
K2 = 11 
GOSUB 1000 
I = 3 
Kl = 10 
K2 = 13 
GOSUB 1000 

570 I = 4 
Kl = 12 
K2 = 15 
GOSUB 1000 
I = 5 
Kl = 13 
K2 = 17 
GOSUB 1000 
I = 6 
Kl = 14 
K2 = 19 
GOSUB 1000 
I = 7 
Kl = 15 
K2 = 20 
GOSUB 1000 
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580 I = 8 
Kl = 16 
K2 = 22 
GOSUB 1000 
I = 9 
Kl = 19 
K2 = 22 
GOSUB 1000 
I = 10 
Kl = 21 
K2 = 24 
GOSUB 1000 
I = 11 
Kl = 24 
K2 = 27 
GOSUB 1000 
I = 12 
Kl = 24 
K2 = 27 
GOSUB 1000 

590 I = 13 
Kl = 24 
K2 = 27 
GOSUB 1000 
I = 14 
Kl = 26 
K2 = 26 
GOSUB 1000 
I = 15 
Kl = 27 
K2 = 28 
GOSUB 1000 
I = 16 
Kl = 28 
K2 = 28 
GOSUB 1000 

595 REM END AGE-LENGTH KEY DATA 

600 DATA 18.3,15.6,11.5,11.6,12.6,10.6,12.3,9.l,l3.2,15.2,ll.3,8.7, 
9.5,15,12.4 

610 FOR I = 1 TO 15 
READ Z(l,I) 

NEXT 
REM HISTORICAL VARIATIONS IN SPRING TEMPS 

620 DATA 4699,5130,5648,5551,4764,4146,4026,3753,4073,4334,3996,4374, 
4173,4094,3300 
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630 FOR I = 1 to 15 
READ Z(23,I) 

NEXT 
REM ACTUAL COMM. FISHING EFFORT 

640 IF NT > 15 THEN IF CE THEN FOR I 16 TO NT 

650 

* Z(23,I) = Z(23,15) 
* NEXT 

* REM 

DATA 

CONSTANT COMMERCIAL EFFORT AT THE 1984 AMOUNT 

83958,112648,258631,281672,205809,153116,136924,179958, 
158752,126080,124548,233016,133286,172238,160261 

660 FOR I = 1 to 15 
READ Z(22,I) 
Z(20,I) = Z(22,I) / WT 

NEXT 
REM ACTUAL COMM. GILL NET CATCH IN LBS AND NUMBERS 

670 FOR I = 1 TO 15 
Z(25,I) = Z(22,I) / Z(23,I) 

NEXT 
REM ACTUAL COMM. CPUE 

680 J = 21 
FOR I = 1 TO 15 

J = J + 1 
Z(l3,I) = 11788 * J + 406831 

NEXT 
REM ANGLER-HOURS 

690 FOR I = 16 to NT 
IF SE THEN J = J + 1 

* Z(l3,I) = 11788 * J + 406831 
* IF Z (13 , I) > ME THEN Z (13 , I) = ME 
* REM LINEARLY INCREASING SPORT EFFORT 

700 IF NOT SE THEN Z(13,I) = Z(l3,15) 
* REM CONSTANT SPORT EFFORT AT THE 1984 AMOUNT 

710 Z(13,I) = Z(13,I) - (Z(13,I) * NE) 
: NEXT 
: REM REDUCE SPORT EFFORT BY SEASON CLOSURE 

720 FOR I = 1 TO 15 
Z(16,I) = - 6.526E - 7 * Z(l3,I) + .95 

NEXT 
REM 'ACTUAL' NUMBER CREELED PER ANGLER-HOUR 
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730 FOR I = 1 TO 15 
Z(lO,I) = Z(l6,I) * Z(l3,I) 
Z(l2,I) = Z(lO,I) * 1.1 

NEXT 
REM 'ACTUAL' NUMBER AND WEIGHT CREELED 

997 PRINT 
PRINT "CHANGE PARAMETER VALUES IF DESIRES," 
PRINT "THEN ENTER 'CONT'" 
END 

998 REM END INITIAL CONDITIONS--START SUBROUTINES 

999 GOTO 2000 

1000 FOR K = Kl to K2 
READ KEY(I,K) 
NEXT 

RETURN 
REM LOAD ACF-LENGTH KEY ARP.PY 

1100 REM RECRUITMENT FROM EGG DEPOSITION 

1110 ED = 0 
ED = ED+ W(5) * .5 * EGGS * Nl(5) * .333 
FOR I = 6 TO FI 

ED = ED+ W(I) * EGGS * Nl(I) * PF 
NEXT 

1120 A6 = ED * ES 
: RE$ = "EGG DEPOSITION" 

1130 RETURN 

1200 REM RECRUITMENT BASED ON RICKER CURVE 

1210 A6 = A7 * (Al I 25E4) * EXP (A8 * (Al I 25E4) + AD * ZR) 
: A6 = A6 * 25E5 
: RE$ = "RICKER" 

1220 RETURN 

1300 REM RANDOM RECRUITMENT BASED ON SPRING TEMP VARIATION 

1310 IF TI > 15 THEN GOSUB 12000 
* : Z(l,TI) = ZR * TV+ CV 

1320 A6 = 2.75E8 - (l.24E7 * Z(l,TI)) 
: RE$ = "TEMPERATURE" 

1330 RETURN 
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1400 REM . COMBINATION RICKER AND TEMPERATURE RECRUITMENT FUNCTIONS 

1410 IF Al > A2 * A5 * PF AND Al < A3 * A5 * PF THEN 1310 

1420 GOTO 1200 

1500 REM MAXIMUM SIZE LIMITS 

1510 FOR I = SA TO FI 
FOR K = 6 TO INT (BL - .5) 

CR(I) = CR(I) + KEY(I,K) 
NEXT 
CR(I) = CR(I) / 100 

NEXT 

1520 : RETURN 

1600 REM MINIMUM SIZE LIMITS 

1610 FOR I = SA TO FI 
FOR K = INT (SL) TO 28 

CR(I) - CR(I) + KEY(I,K) 
NEXT 
CR(I) = CR(I) / 100 

NEXT 

1620 RETURN 

1700 REM SLOT SIZE LIMITS 

1710 FOR I = SA TO FI 
FOR K = 6 TO INT (SL - .5) 

CR(I) = CR(I) + KEY(I,K) 
NEXT 
FOR K = INT (BL) TO 28 

CR(I) = CR(I) + KEY(I,K) 
NEXT 
CR(I) = CR(I) / 100 

NEXT 

1720 RETURN 

1800 REM WINDOW SIZE LIMITS 

1810 FOR I = SA TO FI 
FOR K = INT (SL) TO INT (BL - .5) 

CR(I) = CR(I) + KEY(I,K) 
NEXT 
CR(I) = CR(I) / 100 

NEXT 

1820 RETURN 
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1999 REM END SUBROUTINES--BEGIN SIMULATION 

2000 FOR TIME = ZS TO NT 

2010 PRINT 
PRINT "SIMULATION YEAR = ";YR 

2020 YR = YR + 1 

2040 Nl(O) = A6 + A9 
REM ADD STOCKED FRY 

2050 Nl(l) = Nl(l) +YE 
REM ADD STOCKED FINGERLINGS 

2060 FOR I = 0 TO FI 

2070 

* 
* 
* 
* 
* 
* 

NO(I) = Nl(I) 
NEXT 
REM STORE NUMBERS AT BEGINNING OF YEAR 

IF TI = 16 THEN IF Xl THEN FOR I = 1 TO 
CR(I) = 0 

NEXT 
ON Xl GOSUB 1500,1600,1700,1800 
CR(3) = CR(3) * C3 
CR(4) = CR(4) * C4 
REM APPLY LENGTH REGULATIONS 

2100 FOR I = 0 TO SA - 1 
Nl(I) = NO(I) * EXP ( - M(I)) 

NEXT 
REM APPLY MORTALITY TO PRE-RECRUITS 

2110 FOR I = SA TO FI 
FC(I) = QC(I) * Z(23,TI) 

NEXT 
REM CALCULATE INST COMM. FISHING MORT 

2120 IF TI = 1 THEN FOR I = SA TO FI 
* FS(I) = QS(I) * Z(13,TI) 
* NEXT 

FI 

* REM INST ANGLING MORT IS CONSTANT IN SPITE OF INCREASING PRESSURE 

2130 IF TI = 16 THEN FOR I = SA TO FI 
* FS(I) = FS(I) + SI(I) * FC(I) 
* NEXT 
* REM INCREASE SPORT MORTALITY WITH INCREASE IN ANGLING TECHNOLOGY 

157 



2140 FOR I = SA TO FI 
Nl(I) = NO(I) * EXP ( - (M(I) + FC(I) + FS(I) * CR(I) + FS(I) * 
(1 - CR(I)) * H(I))) 

NEXT 
REM ABUNDANCE OF EACH AGE CLASS AT END OF YEAR 

2150 FOR I - 0 TO FI 
AV(I) = (Nl(I) + NO(I)) / 2 

NEXT 
REM AVERAGE ABUNDANCE 

2160 FOR I = SA TO FI 
L5(I) = FC(I) * AV(I) 
L7(I) = FS(I) * AV(I) 

NEXT 
REM CATCH BY AGE FOR COMMERCIAL AND SPORT 

2170 LC = 0 
LS = 0 
FOR I = SA TO FI 

LC = LC + L5(I) 
LS = LS + L7(I) 

NEXT 
Z(5,TI) = LC +LS 
REM TOTAL CATCH BY COMMERCIAL AND SPORT 

2180 PRINT "AGE","CAUGHT","KEPT" 
FOR I = SA TO FI 

C5(I) = FS(I) * CR(I) * AV(I) 
W5(I) = W(I) * C5(I) 
PRINT I, INT (L7(I)), INT (C5(I)) 

NEXT 
REM NUMBER AND WT CREELED IN EACH AGE CLASS 

------~-------------
2190 cs = 0 

WC = 0 
FOR I = SA TO FI 

CS = CS + C5(I) 
WC = WC + W5(I) 

NEXT 
REM TOTAL NUMBER AND WT CREELED 

2200 Z(6,TI) = CS + LC 
Z(7,TI) =WC+ LC* WT 
REM TOTAL NUMBER AND WT KILLED BY BOTH FISHERIES 

2210 FOR I = FI TO 1 STEP - 1 
Nl(I) = Nl(I - 1) 

NEXT 
REM AGE FISH BY 1 YR 
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2220 Al - 0 
FOR I = 5 TO FI 

Al = Nl(I) * PF+ Al 
NEXT 
REM NUMBER OF FEMALE SPAWNERS FOR NEXT YEAR 

2230 IF X2 THEN ON X2 GOSUB 1100,1200,1300,1400 
* GOTO 2250 
* REM APPLY RECRUITMENT SCENARIO 

2240 RE$ = "CONSTANT" 
A6 = 200E6 
REM CONSTANT RECRUITMENT SCENARIO 

2250 Z(2,TI) = 0 
FOR I = 1 TO FI 

Z(2,TI) = Z(2,TI) + NO(I) 
NEXT 
REM TOTAL ABUNDANCE AT BEGINNING OF FISHING SEASON 

2260 Z(4,TI) = 0 
Z(26,TI) = 0 
FOR I = 5 TO FI 

Z(4,TI) = Z(4,TI) + NO(I) 
Z(26,TI) = NO(I) * W(I) + Z(26,TI) 

NEXT 
REM NUMBER AND BIOMASS OF AGE 5 OR OLDER AT BEGINNING OF FISHING 

SEASON 

2270 Z(l4,TI) = LS I (Z(l3,TI) + 1) 
REM SPORT CATCH (NUMBERS) PER ANGLER-HOUR 

2280 Z(l5,TI) = cs I (Z(l3,TI) + 1) 
REM NUMBER CREELED PER ANGLER-HOUR 

2290 FOR I = SA TO FI 
TL(I) = L(I) * L7(I) 
TK(I) = L(I) * C5(I) 

NEXT 
REM COMPUTE WEIGHTED MEAN LENGTH 

2300 MH = 0 
MK = 0 
FOR I = SA TO FI 

MH = MH + TL(I) 
MK = MK + TK(I) 

NEXT 
MR = MH I (LS + 1) 
MK = MK I (CS + 1) 
REM WEIGTED MEAN LENGTHS IN SPORT CATCH AND CREEL 
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2310 Z(3~TI) = INT (NO(O)) 
Z(8,TI = INT (LS) 
Z(9,TI) = INT (CS) 
Z(17, TI) =MR 
Z(l9,TI) INT (LC) 
Z(21,TI) INT (Z(19,TI) * WT) 
Z(24,TI) Z(21,TI) I (Z(23,TI) + 1) 
Z(ll,TI) INT (WC) 
Z(l8,TI) = MK 

2330 PRINT "ANGLER HOURS = " INT (Z(13,TI)) 
PRINT "ANGLER CATCH = "Z(8,TI) 
PRINT "CREELED= "Z(9,TI);" (";Z(ll,TI);" LBS)" 
PRINT "ACTUAL CREELED=" INT (Z(lO,TI));" ("; INT (Z(12,TI)) 

; " LBS)" 

2340 PRINT "CATCH RATE = " FN RD (Z (14, TI)) 
PRINT "CREEL RATE " FN RD(Z(15,TI)) 
PRINT "ACTUAI~ CREEL RATE = " FN RD (Z (16, TI)) 

2350 PRINT "GILL NETTED = "Z (19, TI) 
PRINT "ACTUAL GILL NETTED = " INT (Z(20,TI)) 
PRINT "SPAWNER ABUNDANCE = " INT (Z(4,TI)) 
PRINT "NUMBER OF FRY = "Z(3,TI) 
PRINT "RECRUIT FUNC = "RE$ 

8000 REM BEGIN SIMULATION PLOTTING PROGRAM 
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